S2

List of Contents
F NMR and 13 C NMR spectra of 3 and 4…………………………….S16 9) Copies of 1 H NMR, 19 F NMR and 13 C NMR spectra of 5...……………………………….S41 10) Copies of 1 H NMR, 19 F NMR and 13 C NMR spectra of 7……………………………………S43
S3
General information:
1 H NMR and 13 C NMR spectra were recorded on a Bruker AM400 and AM500 spectrometer. 19 F NMR was recorded on a Bruker AM400 spectrometer (CFCl3 as an external standard and low field is positive). Chemical shifts (δ) are reported in ppm, and coupling constants (J) are in Hertz (Hz) . The following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad. NMR yield was determined by 19 F NMR using fluorobenzene as an internal standard before working up the reaction.
Materials: All reagents were used as received from commercial sources, unless specified otherwise.
All reagents were weighed and handled in air, and refilled with an inert atmosphere of N2 at room temperature. DCE was distilled from CaH2. 1,4-Dioxane and toluene were distilled from sodium and benzophenone immediately before use.
Screening for Pd-Catalyzed Heck-Type Reaction of Bromodifluoromethylphosphonate with
Styrene (Tables S1-3) . To a 25 mL of Schlenk tube were added [Pd] (5-10 mol %), ligand (10-20 mol %) under air, followed by base (2.0 equiv). The mixture was then evacuated and backfilled with N2 (3 times). Bromodifluoromethylphosphonate 1 (2 equiv), styrene 2a (0.3 mmol) and solvent (2 mL) were added subsequently. The reaction mixture was heated to 80-120 o C (oil bath). After stirring for 24 h, the reaction mixture was cooled to room temperature. The yield was determined by 19 F NMR before working up. If necessary, the reaction mixture was diluted with EtOAc and filtered with a pad of cellite. The filtrate was concentrated, and the residue was purified with silica gel chromatography (Petroleum ether/EtOAc = 3:1) to give product 3a. To a 25 mL of Schlenk tube were added Pd(PhCN)2Cl2 (5 mol %), Xantphos (10 mol %) under air, followed by anhydrous K2CO3 (2.0 equiv). The mixture was then evacuated and backfilled with N2 
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(E)-methyl 4-(3-(diisopropoxyphosphoryl)-3,3-difluoroprop-1-en-1-yl)benzoate (3h)
.
(E)-diisopropyl (1,1-difluoro-3-(3-formylphenyl)allyl)phosphonate (3i).
The product (78 mg, 75% yield) as a colorless oil was purified with silica gel chromatography (Petroleum ether/EtOAc = 2:1). This compound is known. Diisopropyl (1,1-difluoro-3-phenylbut-3-en-1-yl)phosphonate (3j) . The product (61 mg, 61%
yield) was purified with silica gel chromatography (Petroleum ether/EtOAc = 3:1 
Diisopropyl (difluoro(1H-inden-2-yl)methyl)phosphonate (3k)
Diisopropyl (difluoro(2-oxo-2H-chromen-3-yl)methyl)phosphonate (3p
Mechanistic Studies
To a 25 mL of Schlenk tube were added PdCl2(PhCN)2 (5 mol %), Xantphos (10 mol %) under air, followed by by K3PO4 (2.0 equiv). The mixture was then evacuated and backfilled with N2 (3 times).
Bromodifluoromethylphosphonate 1c (2 equiv), alkene 6 (0.3 mmol) and fresh distilled DCE (2 mL)
were added subsequently. The reaction mixture was heated to 120 o C (oil bath). After stirring for 12 h, the reaction was cooled to room temperature. The reaction mixture was diluted with EtOAc and filtered with a pad of cellite. The filtrate was concentrated, and the residue was purified with silica
